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A micro-mirror actuator, which is used as a secondary actuator of an optical disc drive 
Amicrouiu ui^ , mirrn-mirror actuator is actuated so that a 

and uses electrostatic force, is provided The m cro mirror ™™ Even though 
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iP A 3 c^oi^a oi^ m n Hist 



* * f ^i4 u&c|J= s^^l^(electrostat ic force)^ OIS 

8a 3 ,p, o>o l3£ «■ •»« S im ^.im ±. 

o^oj sE+oii 3.o\, naomi «->m-.= 

s a , 9 o £ «. a.ia asoi e*»> a « - 
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E 1afe ^ysjoi g Qia =yoi« Ai^a Efflop, 

E 1bfe £ 1a£) -ami" AI-UOIIAH 0I± *S0I ¥=fS 2^S fiOl^fe EB. 

£ 2fe #£H o, §S3|^S OIS& ^8 ?S3|2| ESOIH. 

£ 3 g iM a PS SS^i OISS ?g3ISW. NASA Jet Propulsion Labrotory(JPL) Oil AH fll&S =?f* 

EBOIH, 

E 4afe g afgoii ojs oiss oi± *s ^121 ?s s;h maieoiiq. 

£ 4bfe E 4a2| A-A" £J2!S ma g3H& BBi SOI¥fe 4*3 BSE, 
E 4cfe £ 4a°| Hi 31 g ^S3|2| S6H A1AIE0I2, 

E Safe E 4a°l 3i8 =?S3|2I §3^ ?S S!£IS ?l& ESOIH, 

E 5bfe E 5a21 B-B' ^ el Oil /d d^S SS^ ^ ^» *SSI3I EE30I3. 

E6 = g wa0 ii a* ?s^i2i =?s a aw assi ^ m^om, 
E 7S g ttg0 ii m± 3hs ^s^i ai^a fliom a si aoi^fe maieoih, 

,CPR,E(inductive,y coup.ed plas.a reactive ion etching)^ X*^« 0184 MSBSe al ^ « — = «, 
T J(TeUaLf h vl Aloniu, Hydroxide)^ aWfc »fl S 99 EM«£ 

E 10a LHXI E 10e^ E 7^ 0,* 3111 S ^21 ^IS ^(bu, k ) MB* ***** >CPR,E^ 

fe S(gi SI B31ISS HOI^fe BSEsOIH, 

e 11s e 8h2i a* ftiaa saaa £ 9jsi »¥ =?sea aoe sea sa*te Besom. 
e 12^ 4f3ia eoi di± *s ^3i3 hi* s§oi ass *si e^s sis m*!oih, 

£ 13S £ 1221 113^01 ¥S(5!tt ^ ?S)S *CH8K* MSOIP. 
<ES21 ^fi¥SCMI CHS ¥£2| i§> 
11. ^aacswlng arm) 12. Dl* ^* 

13. p-a 14 - ss 

is. oi^ 3^21 m& s» 16. ^aasi sa 



i 
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17. aj£i a if 

21. 
23. 

25. ^£ 

31. jm 

33. ^XIS- 
35. >1i§^ 

37. es^xH 

41. XI XI & 

43. OIS *l*l- v 
45. Vo 
52. 2^ 
55. bhOICH^ 
57. C-V 

62. w^Ol IH (si ider ) 
64. Dl£i ^^l([nirror membrane) 

103. Hsl-^ 01^3 EH£! 

107. SSSIIXI^ EHS 

120. ^ oia 

140. 5H^ h ^ 

203' . SiO^ 
205. S£&llXI^^ 

209. 0^3 UHS 

220. 01^ 

240. ^ ^ 

301. ^5.1^ ^ 

302. tfsW 0^3 5H£ 



18. ^eh 
22. 3§2^ 
24. &S¥XH 

26. D\m 

32. 

34. 

36. ^§ 
38. 

42. 2§ 
44. r^M^3 
51. §#1X1 

53, 54. Al-ei eitH&Ksign inverter) 
56. £l##^¥ 
61. ZQSXKstator) ^ 
63. (spring) 

ioi. ^die 3i© 
105. aae ^ast 0^3 EH£ 

109. ^iiS 
130. &£¥XH 
201. ^3 ^ELie 

203. ^ae a^3 sHid 

207. ^£ ^ 
211. ^ 2- ^ 
230. &S¥XH 
300. ^2-1 
302'. 

303. s^aixi^n hhs 
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305. S!tt ^ ?S 306 - *» aS - al ° 



307. 0\Z\°1 



+ ,f.r^A-l A^a^ gS^Celectrostat ic force)^ 01^ 
S SrSS S cyoi^Hl ^gPI (secondary actuator)^* — 

gaaS ssa p-=i(i3)si as °J£B »*ai*i*i bq. 

drs. qu.ntam now b=? >m soy asm om »ae -aa» ^ 

= , • v -ji -II <=> titji^ g- >-3Hy (optical scanning) SxKOI^-oi, mmivo> 

S OWaSOn.cro) S *w ^ - " ' P 1995 .. projection Display Systems Based on the 

^ S gxKOigital Micromirrcr Device)^- Jack M Ywnse ^ yoffl SEtt BtOI 

Digital Micrclrror Device", SP.E. Vol. 2641, PP 64-75)H QB «Ei = 0K>||At 

,= c 9 mi ^Aia BI2r SOI 3IEK21), 01 Pie(21)?KHI 

^ .,« t .a;.** «•«« >««<*>• * «° ^ f^u" mae Si HUMS. » 

3lB9B ( 25 „A»o, a »m» aa» «« s S 

*r:«««.T a ^ — *• " w - 

o\oi mfe a 01 aiQ. 

EHiBoi ax aae sitf nuoi 01 oigoioi - -r«, 

SAi3ife oioiasitois^aH ^sgtHi ae ^aoiQ. 

m\H E 3S NASA Jet Propulsion Labrotory( JPL) (HI AH H.9iel OI.et 
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s 



membrane) 01 D. 



„ rrl ^ x ,-ny- nifisf ^ri^-H £.1-01 ^31 01^ >1§ ^§31^, 

-mm, axia^s gsa^oi i ^- axiaaa afe 3401 

„ vmmmz se hsoi »3 *i* ^ moo 5fflrtE *.^^' ^,o7 ^ ~ XH , asefli. 3 

(anodic bondino)01l SJ5H StS 201 b^SiohD. 



AH 3A,ZI S£ ^ oxidation)^ * ^1 « -MJ S - -« ; ^ 

£15 ^aat 0^3 una* ^Seh * HHSJ ' A ,„ a A , E|S 3|e2| UBSS 1M ^|2] 

9= Si 39S 0IS»0t 9B»b AHSB51I ; (U-4) «^ ^ - - AJ „ tf 

mfi8 > ^,^0, asAiaesw si«a^ 9i -aoii -ej^_ _ai= ^ 

I « Vs" 12 . **** ***** SBWfc 3101 a ^ mQ - 

0ISSKM SS«Sfe B3)l;B S»mfe 501 W338K>. 



t 



o,. s» » ™ °'« SQia Ea0 ' Sa ^ ^ 

-. r-at.Ho, niA. tjs ^ = 31- £ 4CWI SAIS b^t aoi 33« 

?=s^i ?i e aasssxi * ^ggxiisi sis -net =xi _i 

x-tg. ^1 gi- (control ler)3>l C-\ =?ti\&0 . 

o ie o. oiam s, ,uc „ aj-^ — - = " as ^ „ s att M 3 

act. *a. ea¥J«(37)« Jiass shot e> ■ - s g5! a. disjuis. 

HHSOl 8D. 
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a =ji c/2(c+g) , 

e, ichi ah e as ^amom, vfe ^ sxii Moi£i a?ixi3i aa. 

QAI&5HAH 0|± 3HH ^§3|£| ?f§ ^SSSII(35) 0^ S3 Oil £XH8lfe 5!^5I°J 0ISS^(34)a 3IEK31) 

?|CHI SIHSm CHUslfe HSa^(32) AIOIOII a?l»3l ^OHS (HI SS^I^OI 3H#SCHI SfSSKM 3H80I 

&a¥XH(^)(37)(HI CHSH aSSfSIE^ Slfe SEJOID. 

oia as s!£is s*5K= di* 3hs ?§3i°i =?s sis si axi asfe. £ eon eais uh£h aoi. ^ss»i(35)» & 

*¥SI (37)011 CHSH 233 Sia^AI3|3| ?I8H *p "31^(32)011 t^OICH^ 5|#SS Vo(55)« ^&0I 31512 a^ 

S\ 33^ Vo £! US SS(52)S ¥ 3H°I 2§a^(32)0ll ^xPI 180E3I El£^ ¥S)f M2! e!bHEI(si fl n 

inverter)(53, 54)« XlUtH &D. UBS, &^2| 21 S-(32)0l|AHfe UIOICH^ S|Sa2K55)2J awa 2(52)01 3* 

an &s am soii/dfe aapr ao. asoi s^sfe ¥^ohah^ sssxksds gsa^(34)aj 01 as»§ eie* 
sa^i^oi s^sMiaa. 01 s§ 2sa^(32)2i ssa^(34)oi ahs asxit s^oiiah ^asisss ^gsi2 sts 

XISS eS¥HK37)£¥H EIHS 3011 4fgSfe 2i§l *«A|31 3H8g«l(35)S sjaAISMI 

aQ . ai oi 3i on sjsh 3#?aeM55)si 33i % 6Pi n??a&(52)2i sich a^£i H3i3i xhicheich is asaa(52) 

o| °|a^ gj flioiSIHSAl, AlZhOII CCI-5J- §a3|§*0l Sf«6lte ?l XI 3f AHS Hffl2, §a3|5*£| 331, §a3|§30| 

z^SSlte AlLoi £8301, 3H#gai(35)3l XII Ota SI a ^£ Si SIS ^ ^3 §§I o\J\\ 8Q. 3H8Mx1l(35) 

?i ?ssoii o:i£i ssa^(34) £E& &a¥m(37)oii chsh sa ?ssm SSa^(34)2l axia^(33) MOIOII sass 

SI BS3I »4S&Q. 01 [CH &3¥XH(37)0II CHSH gf e Oil a*ia^(33)0l SXHSIHS gSa^(34)3f 3Xia^(33)°S 31 

g0) xn= ^onAHfe sas^oi §3i£i2 as eou-ife sisa. 01 ^ ¥s?ohah *ks sassfssi aag^s tfasi 
oi a hi sasssi a»at°s zi^sioi axi^s 2uhs s^Aiai^ii aa. oiae sast aaits c-v bskji 
(57)s S8KM a&si asi&ss ass^¥(56)on £isn :nsssi(35)2i si a §£s u am 3« a 

CI. 

oi£i aoi s^sfe §S3i^s oise sci^a H£ioi« 3is ^313 g^as asa aa. 

E7 o g aS0| | in 0|^ 3HS ^#3131 HI^S ^lOlffl a fll ?5i HOj^fe AIAI£0|Q. 01 3 1 AH S&¥fe §Xil 
(35) S!^0|^3iS(36)0l Xi|31@ 4^EHS SOI^, >1S SSI(35) Si DI^>iS(36)0l SSSOi ^EH« SOI 

oi£i aoi s bsoii oi^ si^ a^(33)oi i«a ^eli ^ibod ^oii ^¥ aitf a=j 

J" 36)0 | 3HS Sfl|(35)B 5>fe ^£15 5ai^(38)g #£l 3I&(31)£I HI SAHdlOII 01^2! S( 100)3 0IS3I 

01 2»S goiSiQ. O 5.1 AH , S *S(HI CCIB 014, 3HS ^S3|S| S3§ 3311 S£l 3I»(31) ^0|| 5I¥ a! 

it a^(33) Si dH£(39)S SSSfe g§3l 4f¥ S!^ a^(36)0| l^S SMI(35)« 3>fe MaiS(38) 

s sssife s§ si oi it assfe oi^onaci. 

W3 | AH a} ¥ rpsgo, naia(35)s ^a(buik) ^£ies Mgsioi Hisfeci. ^¥ saes 

ICPRIEOnductively coupled plasma reactive ion etching)^ XeF3|A« OIS& OHUSg OlgSlfe £ 8a LH XI £E 8h 
Oil X1IAIS aaa ICPRIES^ TMAH(TetraMethyl Ammonlun Hydroxide)SS OlgSlfe £ 9a LHII £ 9j0|| SIAIS S 

^ 3ni sas siai&d. a m a ara aas ciem ^ahs aasa. 

aiH, £ 8a0|| EAI@ aV£l i^OI , 200g m ¥M°J ^3 ^£1^ 3|&(101) ^0|| SI*t3I^M^(CVD)SS OlgSIOI SiN 34 
Si0 2 « xfBIIS 5*18101 SSI^(103') Si ^£15 ^Sl^(105')s S^&D. 

OSOII £ SbCHI £A|@ Hl£l aoi. AJ£IS ^SrBt(105') A! &IS §SI^(103')S HHHySIOI 5!^ ^ =?* SSS 

¥i& oi^a iiHedos, io5)s a«&Q. oi n, ei&KbPa)ss 41 bis asi=i(io3)s HEiaaiu saf^oi oils iss 
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oissfoi mays 4=e sia. 

□soil, e scchi eais dha aoi, asaixi^Mg Esma imaysKH ?s as ojaa s isi fle ssaixi 
D^a nHedo7)g s-se.ua. 

□ SOU, £ SdOil EAIS b!-£|- aoi, ICPRIESS OlgShOI 4*s| gJgfo S a^si S|g ^JHI 10~20u m & yE^ §3 4!£l 
g J|EH101)§ ^SK>j 3!*f □§ S^aiXl^e BHS(107)S ^£1^ 4!f^ Oh^a HHSO05) 

si ^e.ie ia D 4 o^a nHedo3) 21m yejo. 01 ^ 1 ah , icpries^ ries ho saiscn oisss s^aiij 4= sich 

=£*!&§f°^°l OI^S Oil CH ^£l& §§01 2JCK 

□SOU, E 8eOII EAIS U12I- 1*01. Sltf ?I2J tfSS* Q^a HH@(105)S HI 7131 01 4l£ie 0^3 

me (103) oi =au£» & ^ehoiiah s!^ 3>fe ^£ie 3i»ooi) ass ^sais ^a^(io9)s sse 

□ . oi w aaet o^a nn@003)oi yoi&fe 5oufc ^sjstoi ^pixi afcc*. 

□soil, 5!^- ?I2| <y£ie Dh^a iHeoo3)B xii>imoi 5!^ ^ ^¥one> ^aieoi e&ueii sia. £ 
S f cm eai@ Ht2i aoi, xe&^s oisskx S!« &s sioi:^ aE^ a ^this oiise ds uz\m &a 
af(io9)s ni^&a. oi an, = ens ^oiife o^ t*smo\ yoi- aici. ooiah. xeF^ oiisssste §as ^ 

2IOI 0 |¥O|I|O1, 3 ±|2t^£(etchina rate)}* BUfS SOI SiSOIQ. 6tsW CHOI ^£15 ^E Si 2 '/Sifer 1/8000 § 

□soil, e 8goii eais uta &oi , s!« sjfe *aoii ss^aeumsiii- icpriess oisskm bss& 

¥^s ai^skm asAiuosw di^ d\s =?5i\m ^¥ saias saea. ouiah, oi ess- as¥5 moi^ 
ji ^ishcn ssiib sai 90S si as aoick 

□HOIL E BhOil EA|@ tiiSi SOI. 4f¥ SMS) ^SOII AIS S*tA|31 Ql £1(120) 9£ ¥XH ( 130) Oil E£S IS 

gtQ. ^XHfeHS 140& ^¥ 5!# ^OICL 01 ESE E 8g£l Q^^HIS SUH°I ESSHf B£l 90E SIS BSI SOI 
5Q. 

g tt@oii cas di^: >is ^§?i2i ^¥ =aiss m^sfe ^ &!»h aiai ^ahs sisa. 

SiH, E 9aCHI EA|@ tilVt &0I, 200g m ^3HI£| ^a ^£ie PIB(201)2| SfSi 1100°C0IIAH 3MV §E ^Sh 
(wet oxidation)SE^ ^hSAIS In m ^»II2| SiQa|(203')S 8SSa. 

QSOII. E gbOfl EAIS ti\2i SOI, ^£IE ^Sf^(203' ) CHI SS£l^a2HniS 25 ^£ie ^as|(203')§ DHHySKM 31 

e a ^ zps s^s oh^a ime(203)s ssea. oi^iah ¥xh£s 205^ smbiixiae meoia. 

□ SOU, £ gcCHI EAIS bt2t «0| , ICPRIESS OlgSIOI ^ 140p m §££ iJ^SI 13 4!£IS 3IB(201) 
g A|^sh D§ ££a|X|^M IIHe(205)S XII>ISIOI ^£15 tiaef Ol^a IHS(203) S!§ yzjQ. 

□ SOU, £ 9dCHI EAIS! blhSH SOI , ESS ^£ie 3|&(201) S CHI CV0S°5 0.2u m ¥»ll°l SiNS aSOII 

OIS ^^'(ion milling)^ 0|g8h« 0)IS3 ^SOII gSfS S»Sf 2|2| SS|af(^S| blR02| aa=f)S HWmOl 

s S A.2| ^x|o|( 2 07)S H-Seta. 

□SOU, E 9eCHI EAIS bh21- aOI , ^£1^ 3|&(201) HIR^S 4»S| ICPRIESS 0IMSIO1 CH^ a?|| ^! 

2|Sia, a &{2|a aS ^SAI^(wet oxidation), ^£ie 6.^Bt Of^a HHS(209)S ISBQ. 01 an M2i a 

Olfe 50m in §E CH iJ?ll ±i2t&U. VJt&M ^£15 3ie.K201)S| S ^ fiOlfe 190g m §E3^ SQ. a£ia ^£15 Ssl 

9} o^a ihs (207)01 yo^a^fe 5oiife ^m^o\ a^a. 

□ S0)|, E Qf Oil EAIEI Uh£h aoi, &^l ^£1^ asfei(SiN) 0^3 iiH§l(207)S 2!tKtP0 4 )S 0IS8KH fll^&Q. 
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a-011 TMAHSog 3IB(201)°I ^8K* , E 9 0 0il EAIS aoi, 3!* ?*<211)« 39 

»\oi£ ««&D 0| CH, tf»=K209)£ ¥S2| 3itt ^ WBQ. Olfe. TMAH(TetraMethyl 

Lonlu. Hydroxide)^ e^HSSAH *l*Ste 0I8KSB OISB SB25 « SSOMAIt- Oiae = 

*«0|| tEfS 01 ^ ^ Sii OISSKM 9!tt ?*2| ^01 Sanson* SX|£|EH 8^1 OISOICK OIB ¥U* 

(100)918 3>fc tlEIS fflOlffl. ?IB°£ Af88H= -0, HH^aO. SEB. e SSOII/dfc » 

a =t aaon/H w afc. xeK^« oiswoi si* bs aisa aoi* at? wis* -r £ ^o. 

XeR*- OllSgoSfe S»« 4401 01*01X101. a ^£(etching rate)* IS SOI SS0IO. Plbl «EI 

s ijai ^ sio 2 /sife 1/8000 se£ ^aiesi ±w ^£^ s»r=a. 

USOH, £ 9hCHI EAIS aoi, ^SBM203, 209)SS X1l*&Cr. 

qsoii £ 9ioii eaisi a^v aoi, *!« ^ ^ ?s« ssei^amiaa icpriess ois»oi asse «ae 
3ie ¥sa --moi a»Aiaos*i di± as wia saisa ssbq. w^i/rf. oi tae a*¥- m« t 

31 ?|5 r 01 &J\ ESSlrfer BB-I 90S £138 510ICK 

QSM . £ 9J0II eaib uta aoi, sais *e«o« a.b 5*Aia 3* 01^220) a b^xh^i mi as 

BQ. ¥IHBS 240S 4f¥ 3!* ?S0IQ. 01 M£ £ 9,a OrB*X|£ £2il SB 90£ 33 Bffl. 

sa. 

oi^a aoi a* saisa sitt cHS»t »¥ si* a^ a was pibod tfwi saat? * 

D§a aQ. 

H*|. £ 10a(HI EAI3 Uf9 *0I. 170, B ^ 2*£ P§ ^ *IO|ffl(30im SG^SS tf»AI31 *SW3Q2')a 

asou £ iob«i £Aia wa aoi. ae*a aae tfswaoz-m maawoi a^ ^ s*» flB ^s js 

0^3 nH@(302)g * *SW(302-)fe BB8I *I*BD. OI bHesi OIISS 9!« * * j 

(si i^and)oj sa ^iBoti asss* »3i fle ^oia. oia aoi am asa uswi oia «Eie* s»aiu 
m »ai 3Iboii ssaxi M3i rasoia. dswi. 4iaia ^iboods asai^anuaa icpriess oisww sou n j 

E iiOIS M^ma. ¥IHSiS 303S fiSaiXI^M IHSOICh. 

□-m £ 100011 EAie »a aoi, ^eis piboods «hss 1™ ¥«a «ai ^ibooojoi av isi 
oiSshoi ssea. 01 hh. asafe ¥S8 si« xm^a ^21 oi£feJ s ew aeau. 

□-oil e iod(Hi eais aoi, ^aie jiboodwi mvb ^sat o^a nHa(302)e efe ssaixi-M 
mSoosis aaesa. icp R iEgo S pib(30D£I aitt a^ xixi^a 0H£f°j isi ¥*b a^ia 

A» 3l mog 70u m i££l 310Pf £I?B 3i^0| i|2tBO. 

D«O0 SSBIIII-S IHe(303)S DI, £ 10eOU EAIS! Ufa aoi, ICPRIESE^ 3 | B (301)» ^S^Ol 

s ^ B ' l4f ^(305)S SAIOII 3IB(301)£I SB2S ^^§K)1 BSAiaSSW KttS^ ? 

S°| ^ Si ^Oil ^£1^ °aiS(306) ?5 K 0^2! S(307) BS afl 014, ^§^13 6f¥ BSeha. 

oia aoi a a? Maias, £ 11011 eais uta aoi, sai ^ibooo) 4fsi sf¥ ai^ ?5 

(3oo)M 3!« a^ ^(140. 240)* *sas=* »a ^aa m flsoiou »u*i was waei s(307)g 0, 

Sao.« ra oh£pj saet so. ^. ojaeioi a* amife ^»¥hi aitt a^ rn^m 

»fc -Sffl '(stopper )2, SMI £lffl, 01 CH£ r oj ga saiaa BBSS 0.S6H ?lx|« IM^ * 
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£ 12bz ^Oi U\± ^S^l^l Xil^ S§0| ^°| 2^1 Af£!0|CL £ 13^ £ 123 §3 am I ¥ 



0|& df2l , ^ Oil HF^ SS^I^i 0|§& ^Q|A 3 H£K)IM°I Q!^ Dim ^^Ibr Oi^ >1M0| 

m s°i°i z^^xi g-^ iiss^^ ^sb, □foib^ b^is 5^ ^ms\ bx u xmsj bx 

X OmiB^ Ah 01 CHJ bloH &&S| 5HAH ^S^°Pf 4 h CH^^ ^\ £ICH£F^, ¥ £31 AhOI °| Z_^HF £?| B3| 

oil it snji Jim ^j\j\ uoi ch §:nm:>ii g£^, &a^a ^£K)im°i §9 

Oil B9| , ^J\\, B£1 5K)1 Otgsh ^ff ^^Al^l^ ^gI?IS JimH[ ixjll^^ 

o^Mi , hj\2\ ^?]\m mm^ si°m e^si-s t 4 sia. nm^ 331 :n dfoib^oiiah mz\ bji^ ^hxich^s 5i 

OlgoPI (EH ^011 §51 =?m?\ g^OII UloH B?!^ °!&[ §2^1 AI^I^QIOIfe B^il X||°'M £*X| 

S>°0\ SSIM S!4f ^3EgS CH SOI ij£AliJ =4 2i OH ^^0\ ^mJ\\ 9CK ^§A| >|g°| £1*1^011 CH£1°^ M 
S ^gS^I tOi^Ofl =?^0U UloH 1^ ffl^g <= HH^J ^ S^IS mt=Ot. EES!- g,^ S j= ^XH^OI ^Xl 

s^ah oi fe go SQ c= tiH ^ £^ 0 | n^lB >|S°1 ^ISia Oh£H CHI Si** ^3 1- 3 

*l~0|| LHoH 4^^^ ^01£lfer ^P^OIAH >|SMSPh £>0f ^Oil Q\oW *\&m CLH >iSXhWIH| ¥]01Sm ^XlSt 

^ s^s chmch ^ ^ siq. ^. e ^soii 2\m ^p^^i^ >ie ss^hi ^xii se°i- oH^oi ^ 

EE^, B Oil 2iCHAH^ f 01^ ^ifg ^B ^B-iS(bul k si I icon)£J S S CHI ^^£iB ^iigxll , aiAhzp^oi 

2^, &^¥XH ^ ^ai^!^ OFOIB^ CH<m g§oi ICPRIEM ^l^lb ^B DFOIB^CH Aiy (bulk rnicromachi ning)S 0|g 
mO\ ^B ^die IH^^AH ^x-ll ^P^^ X-H^^D. 6^ \L[0\*\± ^^^(Pyrex glass)S 21 ^B ^B ^ 

S1II|>i^(resist)M 01^6^01 ^iil §^5l2 Bg^^lf ^XIS^S &}^CK 01 ffH , B§2^^ ail 

AH 1^£|£^ ^ai^o^ §^6^-|U &I|X|A^ ^1 Oil £x^l°l^ ^ja|0| ^^^qk s^^i 

m¥ ^ifg 4 h ¥ ^^MCHIAH K^joi^ 5^ ^5§£J S^SOIIAH S (anod ic bonding) Oil oH 

^°^CK XI^^HI 111^ mU2] Oil 01 01 , £ 4a Oil £A|^ Olrii ^e^l^ CUE XIIS Oil 

HJoHAHS Xil^^^ehQ. 



(57) - Vl 7 /:- ; /v 
§^E h 1. 

^>0| ^3 Oil B3£! ^&l|gj; 

^Ol &^¥XH^h ^Ol 3|^^ S|hoi xiH«hgo| ^Ahon ^o@o|| ^^£|B, XiM^E^g SISSIS^ 

^}| J\m A^o^« £ .j oi^SOi ^§§1 ; 

4^1 ^m^xii ^i chi Jim; 

feoi >iee^i o^oii , ^§ ^wi, ^, ^ois & ^^mo\ , 01 ^ soi ^01 xm^t^^ 4-^a^i ^oib, ^oi 
^oi ^^oi, ^3i xin^i^^ ^^toioj ^oi ^ i & Jih s§£[ xii2^^on giya^i *oi 0=1 , ^1 e ^p^mmoi ^§ 

2}^m ^IXIB ^Ol HM^E^^ 3^H 01^ HH^tlCH 2>i^ ^12^; 

&OI a& ^^Xlffl &^| &^| XiM^go^ ^§>1dl Ol^aO) CHifSHM, &OI HMErifa Xil 
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->i as uHss nuffl, :m*oii ^ ***** s*oib a*** *»• a ™ 

aas 5§sfe i\\o\j\;m 
?Hie jig -gosat sa^s oise ici-3 = aoi«2i oi± ^ ^i. 

2. an if (HI 21 CM AH, 

o, ^t,*— AOI ai««o S o| ^ s 315 o £ . ra Hge hiss 401 3ie am siHaiffl 

Dl^: >l# ^§31. 

3. HI2E h W SI 01 A), 

4. HI2S0II 2JCHAH, 

5. HI ISM 2JCHAH, 

01^ 7\m 

gsh gQA 3 c^oi«°l 01^ >IS 
S?9 7. 3911 SOU 210UH, 
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9. HI1&0II 2iCH AH , 

_ u ^ ST4 , M * = o ^ g3 U^m OISSK* ill 2* El" OIS 0HS3S OI36KX a sis 
10. H1 1 SOII 2i°UH, 

§=?th 11- X1I1&0II Si CM AH, 

¥ 3|2| |SS « SSUnodic bondmg)WI °loH 

£K)I^°I 01 £ >1S 

,U, * a > IS « « B «B Uae . «, « «« "•«= »* *« 33 

( cn .„ <»> .» «* «» e «* »- a s " "* ** ^ *** 

st¥ 3!« 3^ =?SOII KSBJE* eai;* 

S=P9 13. HI12SWI SiCHAH, 

S3 31© 6K» Si 41215 S«»fc AH^I: 

PH 2 ) «ae a we ***** »«»«» ** *«• ** ^ § MKfe 

™ „ .o, =,~ , a ^9=. »ia »es o^a Mao, b 

m Z «m aa » »» ^'°-' s ass,t wae,,: 



_ ^ 0|0 , A1?|3 o^a mas ai^mo) si a *W ^aieoi ebium am, xaF 

£2 S«»cT^™«-s»««^r«=-i «.« « — — — — 

like! ¥£« a*Aiaos*l 0I± ^121 tf¥ SMS- - 

g^ig 14. HI13S0II » 01 AH, 

^| ( 3H ) A1-OTA-,, ^1 ^ 3I»S 200 M - 01*21 «^ — — 

SCI^a =Et0l«21 Dirt 

15. WI13&0II SI 01 AH. 

„,u ^, * s^i^i^si oisskx sin si ss s 

*PI CM) ^^■J'^Z^^ »»^3 = 301*2. 01* »l* SB. 

16 XHI 13S-CH1 SI 01 AH, 

sarps} 17 XH13SJM SICHA-I, 
S^S 18. S10UH, 

PM ) (100)H* at ^3 *e a*a«i sights ^BS; 

l3H ) «as ^^^i 8»«t2i ^.^ an*s asat ah-e^i; 

m„ t « ,. B2 . ' CPR ' Eas 0I8SW ^ s a °' e * H * ^' ^ 

(?H6) #d\ mz\s aaat raes w^ste AH^eai; 

Pl - 71 nws . s « aB *« ^- — • *- « iaa "°" sa8,e " 9M; 
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PH8) feoi Mum vm^mm hi* at aseai; 

lM a „ alt ^ »» «a= ™« aSA ' S25W * 

#?i2i saiss saafe ahm&^u £ 

phio) a* a* naia *boii 3 *s s*ai* oia a aaa* 

19. 39I18SOII SICM/d, 

ol C1 » s :hs agog SHzr §931^1 0|g& HP 

sh^S 20 HI18S0II 21 OH AH, 

I., „„, „ Ha „ t 3«, ,* - • ™ Si " B 8SSl 

fe as ^§°s afe sa^s ois& sp-3 naoissi 01* = 

21 X1I181KHI 2101 AH , 

g 0)S& g pA 3 £=4015=121 014, ?18 

22 X1I18&01I Si 01 AM , 

L (M ah,™*, 

0|S gU(ion n,illing)S 0IS8K* ^1 * S3 Oil Ss^ 2U == ^ 

»=?S 23. XHI18S0tl 21 OH AH, 

aii hi^ 

24. HI18S01I 21 OH AH , 

h*bx*h. 01i3 ™ es s " t,5,aeE §S6te 353 WS ™* Sa " B * 

OISS »CI^3 = EiO| 5=121 014, >1S Hl^ • 

25. XI1 18^011 21 01 AH , 

( ,«, ah 5=i q 3ii oil ah , «>. we *** »^ «es o.«»o. ^ «£5 «fc a = 

"|^S OlSel Sa^3 S5.lOIS°l 014, >1S ^31 XHI ^ &a . 

26. X1I18S01I 2201 AH, 

s „ 0 rL = as 3i»s Mssm. feoi cn-7) AH«e 
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TMAHS CHdN XeF 2 31-S OIS»« ?S ±§J2I «0I* MS»fc 5iS »fe 3331 

g^g 0 |ge scir^a hsioissi 01^ D\m =?^d\ 

27. XH18SNHI 2J01AH , 

PH9) AiMe^lfe 5L£EI±a£Hffll^ ICPRIESS OIS8KX OI^CHUfe 31S ^§°S Site SSPI^S OlSff » 

ci^a =s>ois2i oi* Dim =?m?\ as. 



S^S 28. »l 18if Oil &ioiah , 

(31-10) AI^BJIIOIIAH , &D\ AM 
01^ »S ?S2I *H*t gfS- 



29. HI12&0II S! 01 AH , 
&D\ (U) B3«fe, 

(u-D Dmm smiths ^siai^ ^si^s a^sit /Hseai; 

(u-2) ao, ftiEis sioim ^3 ^£ie #a^» nHaysioi a>tt =?s sss as «bis usn Q^a nne 
s iss * hhs^ ^aais aasi 100, aae :>ies aois ^sfe ah^b^i; 

(u _3) A,,, ^ a aae ^ mes ^§ ¥wsi ?ieoii s,^ as sis oimsicm ass** a-i-bsi; 
( U -4) -?i uae 3i»oy isa uae o^a anea e= ssaixi^M i@i saw. ^ «as ^ib 

sisife ah«b?ii; 

s&sfe as site sspi^s oise ta^a se.ioi«2| oi^ ihs ^i hi* sna. 

30. 1112911011 SICHAI , 

aoi (u-D ™ah, *>\ *jais 3iess 170M . ¥«isi p§ *J«ye Aigsi- as ?§2£ Slfe § 
soisis ois& sci^a H2.10ISSI oi^ =?^d\ aisf gfffl. 

S^lf 31. HI29SCHI SiCHAH , 

aoi (u-2) eaioy/H. ftiais asai^a^uisjii icpriess oiswoi sou n se aois as 

S^tf 32. HI29SCHI aiOIAH , 

aoi (u-3) -^ioiiah feoi » a 3 | B o£ 1mm ^o, m0 |^- »a 3iB* Mfisia, ^2te «ais hhs 
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± urn gra 



M=?m 33. XH129S01I SiCM ah , 

(U _4) B5tl(HI/H, #31 ^ Si§ ICPRIES°^ 70p m SOI ^SHi= 51 ^S°£ Sfe SS^S 01 g 

34. HI12S01I aiOUH, 

4,01 (a) BSife, 

£PI SEI UIS ^¥ 2!& h ^£011 #¥ S!« 2^ ^S^H g>S£l£^ Sh¥ ^SSSJ HI flgOIWI 

^ Bm«i q\&b oistei ss #:>i ?s§^ goti ^¥ °aiss 4Pi ^sewi aesfe eai; 

o f =L agfS oig8K>i s>v ^soii naioig o^ SBS o\s.mo\ smm^ <an\;m 




17 





43 42 



107(PR) 105(SiO 2 ) 
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209(SiOz) 
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302(SiO 2 ) 302(SiOa) 
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